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Mid-American trench, South American trench, the Solomon
Islands, and Japan, that are well located relative to the
NDSN to provide data at crucial epicentral ranges and
depths.  .Arrival times and amplitudes of both P and S waves
measured by an integrated system of the NDSN and (upgraded)
regional networks would also be valuable for the determina-
tion of the three-dimensional structure of seismic velocity
and attenuation in the crust lithosphere and mantle beneath
the United States.

In order to infer detailed upper-mantle structure using
seismic surface waves, analysis of overtones as well as
fundamental modes is crucial, but such multimode analysis
requires a regularly spaced network of three-component
broadband seismographs.  The measurements that will be
provided by the NDSN should resolve these and other out-
standing problems, such as the regional variation of the
low-velocity zone and the frequency dependence of the
attenuation parameter Q for both P and 5 waves that travel
through the Earth.  It is hard to see how convincing solu-
tions to such problems can be obtained without high-quality
broadband data.

A basic problem in seismology is the parameterization
of the earthquake source.  The first questions asked about
an earthquake concern the origin time and location and
depth of the focus.  Next, some quantification of earthquake
size is required, such as the traditional parameters of
earthquake magnitude, duration of shaking, and spectra of
various seismic phases.  This particular parameterization
is essentially the offspring of the limited instrumentation
available in the past.  Modern advances in pattern recog-
nition of complicated wave forms provide opportunities of
much more efficient parameterization of complex earthquake
properties.  Broadband digital stations, both in the basic
NDSN and also in improved regional networks, will permit
experimentation with pattern recognition methods in which
the whole seismogram rather than small portions of it is
used to specify properties of a particular earthquake.

Within the context of advanced scientific research,
there is little question that many regional networks will
not reach their full potential until they are also con-
verted to digital data acquisition.  The Panel foresees
that such conversion will make possible a reduction in
the number of remote network telemetered stations with
perhaps a consequent saving in dollars.  Adoption of new
technology will make it feasible to obtain earthquake
parameters using a few three-component digitally recording
stations, rather than a great many stations equipped with